Introduction
============

Diabetes is the sixth leading cause of death in the US ([@b31-ojphi-03-2]). Over 24 million people in the US have diabetes, with over 1.6 million new cases diagnosed in 2007 in people over the age of 20 ([@b29-ojphi-03-2]). In particular, minorities are disproportionately affected by diabetes. African American and Native American adults are twice more likely to have diabetes than white adults ([@b33-ojphi-03-2]). If this trend continues, one third of all Americans will develop diabetes and will lose an average of 10--15 years of life ([@b29-ojphi-03-2]). The most common form of diabetes is type 2, which is linked to obesity and physical inactivity, and accounts for 90%--95% of diabetes cases ([@b29-ojphi-03-2]).

Diabetes causes serious complications and can lead to poor quality of life ([@b1-ojphi-03-2]). People with diabetes are more susceptible to other illnesses and often have a worse prognosis from them. Yet, people with diabetes can reduce the occurrence of these potential complications through lifestyle management.

There are many secondary prevention (glucose control and blood pressure control) and tertiary prevention (screening for eye, foot and kidney abnormalities) measures available to prevent the onset of diabetes and decrease the severity of diabetes complications ([@b12-ojphi-03-2]). Strategies that would decrease the burden of diabetes are not used regularly, resulting in increased morbidity, complications and expenses ([@b34-ojphi-03-2]). People with diabetes who are compliant with their regimen and maintain strict glycemic control have lower rates of complications ([@b30-ojphi-03-2]). Training and education to help people self-manage their diabetes helps prevent unnecessary health care utilization and hospitalization ([@b8-ojphi-03-2]). People who have increased morbidity and mortality risk, particularly those with a disability or chronic illness such as diabetes, are more likely to engage intensely with online resources ([@b18-ojphi-03-2]).

Searching for health information is the third most popular use of Internet technology ([@b17-ojphi-03-2]). It is estimated that in the US, health information is sought online by 81% of Internet users and 66% of all adults ([@b22-ojphi-03-2]). The Internet brings to the general population the ability to perform in-depth information searches and can assist health consumers with treatment decisions, in determining when to see a provider, and to help prepare them to actively participate in their care ([@b20-ojphi-03-2]). Research demonstrated that online social support programs targeting chronic illness have been shown to decrease symptoms, improve health behaviors and reduce utilization of health care resources ([@b28-ojphi-03-2]). Through the Internet, online programs can serve as an interactive medium for providing health information and enhancing social support.

Research suggests that health communication is more effective when it reaches people on an emotional as well as a rational level, relates to people's social or 'life' contexts, is a combination of interpersonal communication and mass media, is tailored, and is interactive ([@b32-ojphi-03-2]). Online social media such as Facebook, one of many online social networking sites, has these communication elements in its design. Since 2004, it has become increasingly popular with over 350 million users worldwide, and over 100 million users in the U.S. alone ([@b14-ojphi-03-2]). More than 25% of US adults over 50 stay connected using online social networking sites (2010).

Other online social media outlets such as Twitter, YouTube, and blogs are also popular mediums for communication. Twitter is a social networking and micro blogging site that allows users to post and read short messages, "tweets", of up to 140 characters. These messages are posted to the author's website and sent out to subscribers. Twitter has over 175 million users and over 95 million tweets are written per day ([@b37-ojphi-03-2]). Users are on average between the ages of 18--55 and are equally male and female ([@b37-ojphi-03-2]). YouTube is the world's most popular online video community and allows users to share original-created videos. There are over 3 million YouTube subscribers and over 2 billion videos a day are watched ([@b39-ojphi-03-2]). Over 100 million blogs are estimated to exist with the average user being between 21--35 years old with an equal balance of males and females ([@b36-ojphi-03-2]).

Popular online social media sites are platforms that can potentially be used to reach out to large numbers of people to deliver health education and support. However, evidence of how popular online social media and networking sites (i.e. Facebook, Myspace, Habbo, Twitter, YouTube, etc.) can be used as a milieu for delivering chronic illness education and support is lacking. In addition, we do not know how well we can leverage these mediums to reach minority populations where diabetes in particular is especially prevalent. By understanding the online health-seeking behaviors of people with diabetes and their use of online social media, in particular online social networking, we may be able to understand how to reach people to deliver diabetes education and promote social support through these new media.

The purpose of this study was to examine the online health-seeking behaviors of people with a chronic illness. The researchers asked the following questions: ([@b1-ojphi-03-2]) what are the online social media use behaviors of people with diabetes? ([@b2-ojphi-03-2]) Are people with diabetes willing to use online social media to discuss their health status and health information? ([@b3-ojphi-03-2]) Are these mediums appropriate for reaching minority and rural populations?

Methods
=======

Design and Sample
-----------------

This study used a cross-sectional survey design with a convenience sample of people with diabetes (n=57) recruited from the sub-urban and rural Southeastern, US between June and October 2009. Flyers were placed in primary care clinics and libraries across two counties. Participants were asked to complete an online web-based survey tool ([SurveyMonkey.com](SurveyMonkey.com) LLC, Palo Alto, CA). Due to the length of the web address URL, a shortened URL was created through [TinyURL.com](TinyURL.com) and placed on the flyers and online classified ads.

Flyers were posted on bulletin boards near computer stations to help maximize recruitment. Flyers were reposted each month to replenish tear off tags and to comply with the 30 day flyer limit at many locations. In addition, on two separate occasions, an online classified advertisement was placed on a free online local classified service. Participants who responded to the online advertisement clicked a link that sent them directly to the online survey. Eligibility criteria were aged 21 and over, diagnosis of Type 2 diabetes, able to read and write in English, and able to give consent. At the end of the survey, participants entered their name and mailing address to receive a \$10 compensation for completing the survey. The Duke University Medical Center IRB approved the study protocol.

Measures
--------

Participants met the inclusion criteria by completing a demographic survey that determined eligibility and proceeded to the second section of the survey. The second part of the survey asked for information about participants' diabetes, and their Internet and online social networking use. Questions related to Internet use, types of health information sought online, and online health seeking behaviors were adapted ([@b23-ojphi-03-2]). The author developed specific questions about online social networking, YouTube, and Twitter use. These questions asked about frequency of use and willingness to use these venues to discuss health information.

Analytic Strategy
-----------------

Descriptive statistics and correlation analyses were using JMP (SAS inc. Cary, NC) were employed to describe the sample, to determine access to health information online, willingness to discuss health information online, use of online social media and their correlations by race.

Results
-------

Fifty-seven participants completed the online questionnaire. The majority of the sample was female (75.4%) with nearly half identifying as White non-Hispanic; the respondents reported membership in a wide range of race/ethnic groups (see [Table 1](#t1-ojphi-03-2){ref-type="table"}). Participants were highly educated and the majority had used the Internet for 4 years or more. The mean time of diagnosis with diabetes was 7 years.

The majority of participants used the Internet to search for health information (see [Table 2](#t2-ojphi-03-2){ref-type="table"}). There was a non-significant correlation between searching health information online and race (df = 1, r = .2, p \> .1). This indicates that health information seeking online was sought equally among participants regardless of race. Of the participants (n=8) who do not seek health information online, half (n=4) indicated they are not comfortable seeking health information online. Among the participants that seek health information online, 36 (78.5%) indicated that the health information they found online has changed the way they think about health. A variety of diabetes-related information is sought online. Many participants reported using popular online social networking sites such as MySpace or Facebook, accessing them frequently two or more times per week. There was a non-significant correlation between using a popular online social networking site and race (df = 1, r = −.13, p \> .1). This indicates that popular online social networking sites were used regardless of race. The majority of participants read online blogs. Approximately half of participants watched YouTube and only a few used Twitter. Many participants would be willing to discuss health information online in chat rooms, discussion groups, or online support groups (see [Table 3](#t3-ojphi-03-2){ref-type="table"}). There was a non-significant correlation between willing to discuss health information online and being a person of color (df = 1, r = −.1, p \> .1). This indicates that people were willing to discuss health information online regardless of race.

Discussion
==========

These results suggest that a significant percentage of people with diabetes seek health information online and in particular information about diabetes. This is consistent with the literature that states that over 61% of American adults seek health information online ([@b19-ojphi-03-2]). The majority of participants from this study frequent popular online social networking sites (i.e., Facebook, Myspace, etc.) and would be willing to discuss health information on these venues. Approximately half of the survey respondents were non-White with no significant difference between race in searching for health information online, utilizing popular online social networks, and willingness to discuss health information online. In addition, participants were recruited from a rural and suburban location in the Southeastern, US. This may indicate that using these online venues could reach diverse and non-urban populations. These results compliment findings that people with diabetes use online resources and diabetes specific online social networks such as DiabetesFriends.net with over 1,000 members ([@b13-ojphi-03-2]) and [TuDiabetes.org](TuDiabetes.org) with over 16,000 members ([@b11-ojphi-03-2]). Other online social networking sites include Dlife ([@b27-ojphi-03-2]), DiabetesSisters ([@b2-ojphi-03-2]),and the DiabetesOC ([@b7-ojphi-03-2]). A search on Facebook revealed over 500 existing diabetes related groups such as The Heart of Diabetes ([@b15-ojphi-03-2]) and Talk Diabetes ([@b16-ojphi-03-2]).

Web-based venues can be beneficial in promoting positive health behavior change ([@b38-ojphi-03-2]) and serve as a setting to deliver and improve diabetes social support ([@b3-ojphi-03-2], [@b35-ojphi-03-2]). Our results suggest that online social media, and in particular popular online social network sites (i.e., Facebook, Myspace, etc.), may be an appropriate way to reach people to deliver diabetes education and to implement social support networking. Though diabetes specific online social networking sites already exist, they do not contain the immense number of subscribers, as do the mainstream popular online social networking sites such as Facebook.

Limitations
===========

The limitations of this pilot study are that this study only represents participants from one urban setting in the Southeastern US and is not representative of the US general population. This study has a small sample size. Recruiting from the online classified service Craig's List may have skewed the sample to more computer literate participants. Implications for Future Research

Further research is needed to understand how we can make use of these popular online social networking sites to reach people directly where they are and utilize features of these sites for delivering diabetes education and support. Specifically further investigation of how to engage people to join diabetes social networks within popular online social networks.

There are many features of these sites that may serve as valuable tools for communication for social support and education. These communication tools include private or public messages, instant chat features, news feeds, blogging, fan groups, and video and photo sharing. In particular, these sites are imbedded with applications that can potentially deliver and generate tailored health information and outreach to people through analysis of information on individuals' social networking page. As a pedagogical platform, interactive applications can be created that deliver diabetes and social support education. These can exist in forms such as surveys, tests or games. Needed are randomized controlled interventions that evaluate the mechanisms of these sites, their impact on physiological and psychological diabetes outcomes, and how nurses can be integrated to serve as deliverers or moderators of care.

Additionally, researchers must carefully take into account the issues of privacy and security with regard to health information and consider the implications of the HIPAA privacy rule on social networking websites. Consideration to protect people's health information and how to prevent a false sense of privacy is needed ([@b21-ojphi-03-2]).

Conclusion
==========

Social networks can impact behavior change ([@b10-ojphi-03-2]). Health improvements in one person may spread to another (Christakis & Fowler, 2008), through a "viral" process. Popular online social networks may have a similar impact and have been shown to change perceptions of social support ([@b3-ojphi-03-2]). With the advent of Web 2.0, Internet users are now able to dynamically communicate with each other through video, wikis, blogs, virtual environments, and social networking technologies. These in many ways allow similar social networking behaviors to exist online as they do in real life with the added advantage of being able to easily connect to anyone in the world. By integrating aspects of the health care delivery system into these venues, health care providers may be able to help people become increasingly involved in their care leading to informed and activated patients. This in turn could potentially lead to improved health outcomes. With over 100 million active users in the US on Facebook alone ([@b14-ojphi-03-2]),popular online social networks and online social media have the potential to serve as important platforms for nursing and public health interventions and to reach diverse populations ([@b24-ojphi-03-2]).

###### 

Demographics (n=57)

  -------------------------- ------------
  Female                     43 (75.4%)
  Race/Ethnicity             
    White non-Hispanic       28 (48.3%)
    African American         23 (39.7%)
    Hispanic                 2 (3.4%)
    Asian-Pacific Islander   3 (5.2%)
    Native American          4 (6.9%)
    Other                    1 (1.7%)
  Education                  
    Less then high school    3 (5.2%)
    High school/GED          4 (6.9%)
    Some college             13 (22.4%)
    Associates               15 (25.9%)
    Bachelors                15 (25.9%)
    Masters                  7 (12.1%)
  Doctoral/Professional      1 (1.7%)
  Length of Internet use     
    \< 6 months              2 (3.5%)
    6--12 months             1 (1.8%)
    1--3 years               6 (10.5%)
    4--6 years               12 (21.1%)
    6--10 years              15 (26.3%)
    \> 10 years              21 (36.8%)
  -------------------------- ------------

###### 

Health information sought online

  ----------------------------------------------------------- -------
  Health information sought online (n=57)                     
    All participants                                          86%
    White non-Hispanic                                        92%
    African American                                          78%
    Native American                                           100%
  Information about diabetes is sought online                 82.1%
  Diabetes information obtained from the Internet             
    General information                                       69.9%
    Treatment options                                         60.9%
    Ways to cope                                              54.3%
    Alternative or complementary therapies                    28.3%
    Nutrition                                                 69.9%
    Journal articles                                          23.9%
    Chat rooms, discussion groups, or online support groups   19.6%
    Financial assistance                                      19.6%
  ----------------------------------------------------------- -------

###### 

Online social media

  -------------------------------------------------------------------------------------------------------- -------
  Created a profile online that others can see (i.e. MySpace, Facebook, or [LinkedIn.com](LinkedIn.com))   
    All participants                                                                                       59.6%
    White (non-Hispanic)                                                                                   52%
    African American                                                                                       67%
    Native American                                                                                        100%
  Frequency of visiting online social networking sites                                                     
    Daily                                                                                                  41.9%
    Almost daily                                                                                           11.6%
    5--6 time per week                                                                                     4.7%
    2--4 times per week                                                                                    16.3%
    1 or less times per week                                                                               25.6%
  Frequency of reading online blogs                                                                        
    Daily                                                                                                  15.7%
    Almost daily                                                                                           5.9%
    5--6 time per week                                                                                     3.9%
    2--4 times per week                                                                                    11.8%
    1 or less times per week                                                                               27.5%
  Frequency of watching YouTube                                                                            
    Daily                                                                                                  13.7%
    Almost daily                                                                                           3.9%
    5--6 time per week                                                                                     3.9%
    2--4 times per week                                                                                    29.4%
    1 or less times per week                                                                               23.5%
    Never                                                                                                  25.5%
  Frequency of Twitter use                                                                                 
    Daily                                                                                                  2%
    Almost daily                                                                                           2%
    5--6 time per week                                                                                     2%
    2--4 times per week                                                                                    2%
    1 or less times per week                                                                               9.8%
    Never                                                                                                  82.4%
  Used an online patient portal to access medical records and health information                           19.2%
  Willing to discuss health information online in chat rooms, discussion groups or online support groups   
    All participants                                                                                       65.4%
    White (non-Hispanic)                                                                                   60%
    African American                                                                                       67%
    Native American                                                                                        100%
  -------------------------------------------------------------------------------------------------------- -------
